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Demo Objective

Define a system of systems that detects and communicates the existence of wildfires in 
"real time"
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Demo Agenda

1. DME Models - Review the STK, ANSYS, Excel, and Cameo models

2. Integrate DME Models - Integrate DME models into ModelCenter workflow

3. Integrate MBSE Model - Connect ModelCenter workflow to Cameo SysML model

4. Increase Model Fidelity - Increase the fidelity of the antenna pattern for STK

5. Requirement Changes - Handle requirement changes to the SysML model



Review the STK, ANSYS, 
Excel, and Cameo models
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The Mission

• Detect and Communicate Wildfires
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Detecting Wildfires

• Sensing Constellation
Focal Length [m] ->

D
etector Pitch [um

] ->
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Communications

• Relay Constellation
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Mission Requirements

1. The sensing system shall collect imagery with a ground sample distance less than 
10 meters in order to detect any wildfire in North America greater than 2 acres

2. The communications system shall provide link availability with less than 7.5%
outage which corresponds roughly to one orbital period per day

3. Overall system revisit time shall be less than 4 hours to support an adequate 
response time

4. Total cost shall be less than $130 million
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Sensor Catalog Spreadsheet 
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Modeling the Antenna
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Transient Thermal Analysis of Satellite

Transient 
Thermal Analysis 
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Layered Constellation Cost Spreadsheet 
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Cameo SysML Model



Integrate DME models into 
ModelCenter 
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• ModelCenter Integrate
- Automate
- Integrate
- To Create a Workflow
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ModelCenter Wildfire Workflow



© 2021 Phoenix Integration, Inc. / An Ansys Company                                 All Rights Reserved. Proprietary and Confidential. 

Automating with ModelCenter

Black Box
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Automating with ModelCenter
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Demo: Automating Excel
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Demo: Automating STK
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Automating File I/O

Executable

Input file
.
.
.
W1      1200.0
W2      800.0
length  216.0
.
.
.

Defl.in

Defl.exe

Output file
.
.
.
U1 6.311724e-001
U2 4.976552e-001
C  3.125000e+003
.
.
.

Defl.out
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Automating ANSYS (File I/O)

Input File Output File

Executable
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Automating ANSYS
Add input files Add output files Add executable files

Test the model
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Demo: Automating ANSYS
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Demo: Automating Scripts
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Demo: Executing the Wildfire Workflow



Connect ModelCenter 
workflow to Cameo SysML
model 
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MBSE in a Nutshell



© 2021 Phoenix Integration, Inc. / An Ansys Company                                 All Rights Reserved. Proprietary and Confidential. 

• ModelCenter Integrate
- Automate
- Integrate
- To Create a Workflow

• ModelCenter Explore
- Iterate The Workflow
- Design Studies
- Optimizations
- Risk/Reliability

• ModelCenter MBSE
- Integrate Systems 

Engineering Models with 
Analytical Models.
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ModelCenter®

Mechanical 

Electrical 

Simulation

Cost

Manufacturing

System Model
Descriptive
• Behavior 
• Requirements
• Structure

Dynamic, Low to High-Fidelity 
Models
• Behavior Simulation
• Requirements Verification
• Trade Studies

ModelCenter® MBSEModelCenter® MBSEModelCenter® MBSEModelCenter® MBSEModelCenter® MBSE
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ModelCenter MBSE
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ModelCenter MBSE
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Demo: Integrating SysML with ModelCenter MBSE



Increase the fidelity of the 
antenna pattern for STK
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Installed Performance: Capturing the Cubesat Interaction



Handle requirements 
changes in the SysML
model



© 2021 Phoenix Integration, Inc. / An Ansys Company                                 All Rights Reserved. Proprietary and Confidential. 

Mission Requirements Change

1. The sensing system shall collect imagery with a ground sample distance less than 6 
meters in order to detect any wildfire in North America greater than 1 acre

2. The communications system shall provide link availability with less than 7.5%
outage which corresponds roughly to one orbital period per day

3. Overall system revisit time shall be less than 4 hours to support an adequate 
response time

4. Total cost shall be less than $130 million
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• ModelCenter Integrate
• Automate
• Integrate
• To Create a Workflow

• ModelCenter Explore
• Iterate The Workflow
• Design Studies
• Optimizations
• Risk/Reliability

• ModelCenter MBSE
• Integrate Systems 

Engineering Models with 
Analytical Models.
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ModelCenter Explore
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Design Exploration in ModelCenter MBSE
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Demo: Handling Requirement Changes
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Demo Summary
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OSIRIS-Rex 
Digital Mission Engineering Case Study

https://ntrs.nasa.gov/citations/20150002855

https://www.phoenix-int.com/integrated-model-based-systems-engineering-mbse-
applied-simulation-osiris-rex-mission-lockheed-martin-space/

Ansys technology was an essential part of the Design Reference Mission, through PDR, CDR and for 
Operations.   True Digital Mission Engineering from concept through operations.

https://www.agi.com/blog/2020/10/tagging-asteroid-bennu
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